Introduction
Plasma LH concentrations are low during the early post-partum period in the dairy cow (Ingalls, Convey & Hafs, 1973) but begin to rise between 5 and 10 days post partum coinciding with the onset of a pulsatile pattern of LH secretion and its subsequent increase in frequency (Carruthers & Hafs, 1980; Peters, Lamming & Fisher, 1981; Schallenberger, Oerterer & Hutterer, 1982) . Plasma FSH concentrations rise within 5 days after parturition with little subsequent change up to Day 30 (Lamming, Wathes & Peters, 1981) . Pituitary responsiveness, in terms of LH release, to single injec¬ tions of 100-500 µg GnRH increases during the first 10 days post partum (Fernandes, Thatcher, Wilcox & Call, 1978; Foster, Lamming & Peters, 1980) whilst responsiveness of the FSH gonadotrophs shows a tendency to decrease (Foster et al, 1980) . However, these studies describe responses to pharmacological doses of GnRH and may not repre-sent physiologically relevant changes. Lower doses (0-5-5-0 µg) of GnRH can induce LH pulses of physiological magnitude in the post-partum cow (Riley, Peters & Lamming, 1981; Walters et al, 1982) Assay procedures. Progesterone in milk was assayed as described by Bulman & Lamming (1978) .
Plasma LH and FSH concentrations were measured as described by Webb, Lamming, Haynes, Hafs & Manns (1977) and Webb, Lamming, Haynes & Foxcroft (1980) respectively.
Plasma oestradiol-17ß concentrations were assayed using duplicate 5-ml plasma samples by the method of Glencross & Pope (1981) with the modified extraction procedure of Glencross, Abeywardene, Corney & Morris (1981) as described by Peters (1984) . The reliability criteria for the radioimmunoassays used are shown in Table 1 . Analysis of data. An increase in LH concentrations was defined as an episode or pulse if there was an increase of at least 50% above the preceding value and this was followed by at least two points on the descending limb. Differences in hormone concentrations between groups of cows and between treatment periods were analysed by analysis of variance.
Results

Pretreatment period
Mean plasma hormone concentrations were calculated for the 8-h pretreatment period for each group of cows (see Table 2 ). Mean pretreatment plasma LH concentrations were significantly higher in the 'late' group than in the 'early' group (P < 0-01), but there was no significant difference in LH pulse frequency, FSH or oestradiol-17ß concentrations.
Treatment period
Mean hormone concentrations for the two groups of cows during the first 8 h and last 10 h of the treatment period are shown in Text- fig. 1 . Each GnRH injection resulted in a pulsatile LH response in the two groups although the pattern was less uniform in the 'early' group, particularly during the last 10 h of treatment. The mean LH concentration measured 15 min after each GnRH injection was significantly higher in the 'late' than in the 'early' group (P < 001; see Table 2 ). There was no significant change in the amplitude of the GnRH-induced LH response during the treat¬ ment period in either group although the LH response tended to be lower during the last 10 h of treatment compared to the first 8 h in the 'early' group (Text- fig. 1 ).
There was no significant difference in the mean FSH concentrations measured 15 min after GnRH injections between the two groups (see Table 2 
Discussion
During the pretreatment period, plasma LH concentrations were higher in the 'late' group than in the 'early' group of cows, a finding in agreement with previous results for dairy cows . Repeated injections of GnRH (2-5 µg) induced an episodic pattern of LH release in all animals similar to that reported previously for beef cows (Riley et al, 1981; Walters et al, 1982) . Although all cows in the present study showed GnRH-induced LH pulses, the pattern of response was more regular and of higher amplitude in the 'late' than in the 'early' group of cows. Foster et al (1980) (Foster et al, 1980) that the cows in the present study were allocated to the 'early' and 'late' groups. There was no significant change in peak heights of induced LH episodes in any of the cows during the treatment period.
Plasma FSH concentrations during the pretreatment period were not significantly different between the two groups of cows, although concentrations in the 'late' group tended to be lower than those in the 'early' group. Plasma FSH concentrations have been shown to rise rapidly after parturition in the cow (Peters & Lamming, 1984 Mean oestradiol-17ß concentrations were low during the pretreatment period, consistent with other reports for the post-partum period (Hoffman et al, 1973; Rawlings, Weir, Todd, Manns & Hyland, 1980) . Staigmiller, England, Webb, Short & Bellows (1982) reported a correlation between plasma oestradiol-17ß concentrations and ovarian follicular size during the oestrous cycle. There¬ fore the similarity in the oestradiol-17ß response to GnRH treatment in the two groups of cows in the present study might suggest that follicular growth is relatively uniform, at least between Days 3 and % post partum.
In the present and other studies in which blood samples have been taken from the jugular veins of cyclic (Walters, Schams & Schallenberger, 1984) and post-partum (Rawlings et al, 1980) (Walters et al, 1984) . A close relationship between episodes of LH and of oestradiol-17ß has been defined for the cyclic ewe (Baird, Swanston & Scaramuzzi, 1976) and cow (Walters et al, 1984) . Although in the present study there was no close relationship between episodes of LH and fluctuations in oestradiol concentrations, GnRH treatment induced a rapid sustained rise in plasma oestradiol concentrations, indicating the responsiveness of ovarian follicles to gonadotrophin stimulation early in the post-partum period.
Increases in basal LH concentrations during the 96-h post-treatment blood sampling period occurred in 4 cows. These were similar to the pattern occurring before the first preovulatory LH surge post partum (Webb et al, 1980) . This may suggest that preovulatory surges were imminent in these cows. However, only Cow ('early' group) exhibited preovulatory hormone surges during the sampling period (Text-fig. 4 ). The preovulatory gonadotrophin surges occur as a result of a positive feedback action of high concentrations of oestradiol-17ß acting on hypothalamus and pituitary (Kesner, Convey & Anderson, 1981) . In the present study increasing concentrations of LH were accompanied by elevated oestradiol-17ß concentrations in 3 cows (B, C and H). However, Cow E exhibited rising basal LH concentrations despite low levels of oestradiol-17ß (2-0-4-2 pg/ml). Although no preovulatory surges occurred during the sampling period in Cows C, E and H, it is possible that they occurred soon afterwards because rises in milk progesterone concentrations were observed a short time later.
In conclusion, it is apparent that pituitary LH responsiveness to physiological-type stimulation by GnRH increases during the early post-partum period, whereas FSH responsiveness tends to decrease. The latter effect may be mediated by ovarian follicle secretions. The ovary is able to respond to GnRH-induced gonadotrophin release by secreting oestradiol-17ß in the early postpartum period and there appears to be no time dependent change in responsiveness. Blood samples taken closer to the ovary, e.g. from the posterior vena cava (Walters et al, 1984) , may help to define more clearly the pattern of oestradiol post partum. The fact that only one cow exhibited pre-ovulatory gonadotrophin surges in the face of high plasma oestradiol concentrations may suggest a temporary failure of the positive feedback mechanism. Other studies have indicated a time dependent recovery of this mechanism in beef and dairy cows (Schallenberger et al, 1982; Peters, 1984) .
